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PROTECTIVE CIRCUIT FOR ANALOG SENSORS 



Specification 



The invention relates to a protective circuit for analog 
sensors which have a supply connection, a chassis ground 
connection and a sensor output connection. Such sensors are 
generally known and are used, for example, as pressure sensors in 
motor vehicles. Specifically, in the case of motor vehicles, one 
of the lines to the sensor may be interrupted by shocks or 
similar disturbing influences, either as . a result of a line 
break, the detaching of a plug-type connection or similar 
occurrences. An interruption of the grounding line is 
particularly critical because supply voltage continues to be 
present on the supply voltage line and, as a result, a faulty 
signal can occur at the sensor output which cannot be 
differentiated from valid measured values. This can, for 
example, have the result that, when the grounding line is 
interrupted, a normal operating condition (for example, a 
sufficient operating pressure of the braking system in the case 
of commercial vehicles) is indicated in the control unit, 
although it does not exist. This represents a considerable 
safety risk. 
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Thus, in the event of an interruption of the grounding line 
to the sensor, the currently known analog sensors supply a 
measuring signal to the control unit which differs from zero. In 
the event of a fault, the signal voltage detected in the control 
unit depends considerably on the load resistance. It is 
therefore an object of the invention to create a protective 
circuit for analog sensors of the initially described type which, 
in the event of a line interruption, particularly in the event of 
an interruption of the grounding line, supplies a signal which 
can be clearly distinguished from a wanted signal . 

This object is achieved by means of the characteristics 
indicated in Claim 1 Advantageous developments and further 
developments of the invention are contained in the subclaims. 

The basic principle of the invention consists of interposing 
one transistor respectively in the sensor in the grounding line 
and the supply voltage line, whose control connection is 
connected to voltage dividers, which are situated between the 
supply line and the grounding line, the two transistors being 
switched through in the normal operation and being switched off 
at least when the grounding line is interrupted. The sensor 
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output line is loaded/terminated by way of a pull -down resistor 
in the control unit and pulls the signal in the event of a fault 
into a secure condition (GND potential) . 

As a result, it is achieved that, in the event of the 
interruption of one of the connection lines of the analog sensor, 
it is ensured that the signal voltage measured, for example, in a 
control unit, thus the voltage at the sensor output line, becomes 
exactly zero, which easily demonstrates a malfunctioning of the 
sensor . 

In the following, the invention will be explained in greater 
detail by means of an embodiment in connection with the drawing. 

Figure 1 is a circuit diagram of an embodiment of the 
monitoring circuit according to the invention. 

A sensor 2 and the monitoring circuit described in the 
following are arranged in a sensor housing 1. In the illustrated 
embodiment, the sensor is an analog sensor whose output in the 
control unit is loaded by the pull -down load resistor, as 
schematically illustrated in Figure 1 by the resistor R5 . Three 
inputs exist at the sensor housing, specifically an input 3 for 
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the supply voltage (VCC) , a connection 4 for a sensor output 
signal (OUT) and a connection 5 for the ground (GND) which are 
connected with the assigned connections of the control unit 10, 
which takes place by way of lines 11, 12 and 13. By way of lines 
6, 7 and 8 respectively, the three connections are connected with 
the sensor 2. A transistor Tl, which is a MOSFET transistor of 
the p-type, is connected in the voltage supply line 6. 
Correspondingly, a second transistor T2, which is a MOSFET 
transistor of the n type, is connected in the grounding line 8, 
the latter transistor being operated in an inverse manner. 

A voltage divider consisting of a series connection of a 
first resistor Rl, of a diode D connected in the transmitting 
direction, and of a second resistor R2 is situated betweisn the 
voltage supply line 6 and the grounding line 8. The connection 
point between the first resistor Rl and the diode D is connected 
with the GATE electrode of the first transistor Tl . 

Further, a voltage divider of a series connection of a third 
resistor R3 and a fourth resistor R4 is situated between the 
supply voltage line 6 and the grounding line 8, the connection 
point between the resistors R3 and R4 being connected with the 
GATE electrode of the second transistor T2 . 
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The resistor pairs R1/R2 and R3/R4 respectively act as 
voltage dividers which, in the normal condition, feed a voltage 
to the GATE electrode of the transistors Tl and T2 respectively, 
which voltage results in the switching-through of the 
transistors. In the normal operation, the transistor T2 is 
operated in an inverse manner. The parasitic diode between the 
DRAIN connection and the SOURCE connection provides that a 
current can flow at the switch-on moment. Subsequently, the 
transistor is switched to low impedance by way of the GATE 
voltage . 

In the event of an interruption 14 of the grounding line 13 
to the sensor 2, the ground potential in the sensor is boosted by 
way of Rl, D and R2 . The transistors Tl and T2 then switch off. 

In this case, Rl and R2 have to be dimensioned in a relatively 
low- impedance manner in order to be able to boost the GND 
potential so such an extent against the resistance of the pull- 
down resistor R5 in the event of a fault that Tl switches off. 
The transistor T2 in this case carries out the objective of 
preventing a current flow of supply voltage (VCC) by way of Rl, 
D, R2 and the sensor 2 to the output connection 4. The pull-down 
resistor R5 assigned to the sensor thereby pulls the output 
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connection 4 of the sensor to the ground potential. 
Independently of the grounding connection 8, this pull-down 
resistor R5 is connected with the ground potential of the voltage 
supply in the control unit 10. 

A break of the supply voltage line 6 is not critical because 
there will then be no danger anyhow that an incorrect signal 
reaches the output connection 4 by way of the sensor. In 
addition, in the event of a break of the supply voltage line, the 
two transistors Tl and T2 would also switch off so that the pull- 
down resistor R5 also pulls the output connection 4 of the sensor 
2 to the ground potential. 

A break of the sensor output line 12 (or 7) is also not 
critical because the pull -down resistor R5 then pulls the 
potential to GND. Since the sensor voltage is always measured by 
way of R5, it is expedient to house this pull -down resistor in 
the control unit 10. However, it would also be conceivable to 
house it in the sensor housing 1 on line 7. In this case, the 
other connection of the resistor R5 would have to be connected 
with the GND potential of the control unit 10, specifically such 
that also in the event of a break of the grounding line 13, the 
GND potential is applied there, which would require another line. 
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For this reason, the above -described arrangement in the control 
unit 10 is preferred. 
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